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Introduction
In this paper, we discuss the following issues: 
1. For earth moving cell location-based conditional handover, how to apply condEventD2 and the relevant parameters (relevant to H400, C606, C619).
2. RACH-less HO configuration release in case of HO failure (i.e., T304 expires).
[bookmark: _Hlk143643250]Discussion
CondEventD2 for earth moving cell (relevant to H400, C606, C619)
In Rel-17, condEventD1 has introduced for location-based conditional handover for (quasi)-fixed cells. In Rel-18, condEventD2 is introduced for location-based conditional handover for earth-moving cell. The condEventD2 includes referenceLocation1 associated to the serving cell and referenceLocation2 associated to the candidate cell.
One issue on condEventD2 is when to apply it. As there are two cells involved in the conditional event evaluation, it is possible that either the serving cell or the candidate cell is an earth moving cell, or both are earth moving cells. Considering all these possible scenarios, we think condEventD2 should be configured and applied when at least one cell is an earth moving cell. 
Proposal 1: CondEventD2 is configured and applied if at least one of the serving cell and the candidate cell is an earth moving cell.
For an earth-moving cell, UE has to determine the real-time reference location based on the given reference location at an epoch time and the satellite ephemeris. If Proposal 1 is agreeable, the first issue is how to determine earth-moving cell(s) so that UE estimates the real-time reference location for the cell(s). The second issue is how to provide the epoch time(s) for the reference location(s) of the earth moving cell(s). 
Observation 1: The issue of condEventD2: 1) how to determine earth-moving cell(s) so that UE estimates the real-time reference location for the cell(s); 2) how to provide the epoch time(s) for the reference location(s) of the earth moving cell(s).
Considering the serving cell assistance information (including ephemeris, movingReferenceLocation, and epoch time) is included in SIB19 and candidate cell assistance information (i.e., ephemeris and the associated epoch time) is provided in the measurement object configuration of the condEventD2, we list the following options to solve the two issues. 
· [bookmark: _GoBack][bookmark: _Hlk158753653][bookmark: OLE_LINK168][bookmark: OLE_LINK167][bookmark: OLE_LINK154][bookmark: OLE_LINK153]Option 1: In condEventD2, introduce epochTime1 and epochTime2 for referenceLocation1 and referenceLocation2, respectively. 
· The presence of the epoch time parameter indicates the associated reference location is for an earth-moving cell. If the reference location is for a (quasi)-fixed cell, the epoch time parameter is absent.
· If serving cell is an earth-moving cell, UE determines the real-time reference location based on the referenceLocation1 at the epochTime1 in condEventD2 and the serving cell ephemeris in SIB19. 
· If the candidate cell is an earth moving cell, UE determines the real-time reference location based on the referenceLocation2 at the epochTime2 in condEventD2 and the candidate cell’s ephemeris and the associated epoch time provide in the measurement object configuration or in the neighbor cell configuration in SIB19.

· Option 2: reuse the existing parameters in SIB19, condEventD2, and measurement object configuration; and make referenceLocation1 in condEventD2 optional.
· The presence of movingReferenceLocation in SIB19 indicates the serving cell is an earth-moving cell. If the serving cell is a (quasi)-fixed cell, movingReferenceLocation is absent in SIB19.
· The presence of epoch time in measurement object configuration of condEventD2 indicates the candidate cell is an earth moving cell. If the candidate cell is a (quasi)-fixed cell, the epoch time in measurement object configuration is absent. If the epoch time is present, the ephemeris of the candidate cell in measurement object configuration can be present, and the epoch time is also associated to it. If the epoch time is present, and the ephemeris in measurement object configuration is absent, the ephemeris in the SIB19 neighbor cell configuration is applied. 
· If serving cell is an earth-moving cell while the candidate cell is a (quasi)-fixed cell, UE determines the real-time reference location of the serving cell based on the serving cell’s movingReferenceLocation, ephemeris, and the associated epoch time in SIB19. The referenceLocation1 in condEventD2 should be absent in this case, so make it optional.
· If the candidate cell is an earth moving cell while the serving cell is a (quasi)-fixed cell, UE determines the real-time reference location of the candidate based on the referenceLocation2 (in condEventD2) at the epochTime (in the corresponding measurement object configuration) and the candidate cell’s ephemeris and the associated epoch time. As the epoch time is present, the ephemeris of the candidate cell in measurement object configuration can be present, and the epoch time is also associated to it; if the ephemeris in measurement object configuration is absent, the ephemeris in the SIB19 neighbor cell configuration is applied. 
· If both the serving cell and the candidate cell are earth-moving cells, referenceLocation1 for the serving cell in condEventD2 can be present. In this case, the epoch time in measurement object configuration is also associated to it, which means the referenceLocation1 is at the epoch time indicated in the measurement object configuration. If referenceLocation1 is absent, the serving cell’s movingReferenceLocation, ephemeris, and the associated epoch time in SIB19 are applied. 

· Option 3: reuse the existing parameters in SIB19, condEventD2, move the candidate cell’s ephemeris and epoch time to condEventD2 (currently provided in measurement object configuration); and make referenceLocation1 in condEventD2 optional.
· Same as option 2, except that the candidate cell’s ephemeris and epoch time are included in condEventD2 instead of in measurement object configuration.
Option 1 is a clean solution that confines the parameters in condEventD2 for earth moving cell’s reference location and do not couple with parameters in other places; Option 2 and 3 can does not need to introduce additional parameters. The TP for each option is provided in the Appendix.
Proposal 2: For condEventD2, select one from Option 1, 2, 3 to solve the issue in Observation 1, and adopt the TP.

RACH-less HO configuration release after HO failure
In case of HO failure, UE procedure in legacy HO is specified in TS 38.331 clause 5.3.5.8.3. UE releases dedicated preambles and dedicated MsgA PUSCH resources provided in rach-ConfigDedicated if configured (Optional Need N). 
	[bookmark: _Toc60776784][bookmark: _Toc156129722]5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure) or T420 expiry (Path switch failure)
The UE shall:
1>	if T304 of the MCG expires; or
1> if T420 expires; or,
1> if the target L2 U2N Relay UE (i.e., the UE indicated by targetRelayUE-Identity in the received RRCReconfiguration message containing reconfigurationWithSync indicating path switch as specified in 5.3.5.5.2) changes its serving PCell before path switch:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
2>	if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to clause 5.3.10.3:
... irrelevant text omitted...
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	if the associated T304 was not initiated upon cell selection performed while timer T311 was running, as defined in clause 5.3.7.3:
4>	store the handover failure information in VarRLF-Report as described in the clause 5.3.10.5;
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7.
NOTE 1:	In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.
... irrelevant text omitted...



However, for RACH-less HO failure, the release procedure is missing. RACH-LessHO-r18 should be released and configured grant should be release if provided in cg-NTN-RACH-Less-Configuration-r18. It is proposed to release RACH-less HO configuration for the case of RACH-less HO failure. The TP is attached in the Appendix. 
Proposal 3: If T304 expires for RACH-less HO, release rach-LessHO and release the configured grant in cg-NTN-RACH-Less-Configuration if configured. Adopt the TP in the Appendix.
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: CondEventD2 is configured and applied if at least one of the serving cell and the candidate cell is an earth moving cell.
Observation 1: The issue of condEventD2: 1) how to determine earth-moving cell(s) so that UE estimates the real-time reference location for the cell(s); 2) how to provide the epoch time(s) for the reference location(s) of the earth moving cell(s).
Proposal 2: For condEventD2, select one from Option 1, 2, 3 to solve the issue in Observation 1, and adopt the TP.
Proposal 3: If T304 expires for RACH-less HO, release rach-LessHO and release the configured grant in cg-NTN-RACH-Less-Configuration if configured. Adopt the TP in the Appendix.
Appendix 
TP for P1 and P2
Option 1
First change
[bookmark: _Toc156129885]5.5.4.15a	CondEvent D2 (Distance between UE and a moving referenceLocation1 reference location of a serving cell is above threshold1 and distance between UE and a moving referenceLocation2 reference location of a candidate is below threshold2, at least one reference location is moving)
The UE shall:
1> if epochTime1 is present in reportConfigNR for this event:
2> consider the reference location of the serving cell is moving;
2> determine the reference location for variable Ml1 and Thresh1, as specified below, based on referenceLocation1 at the epochTime1 as defined within reportConfigNR for this event and the serving cell’s satellite ephemeris.
1> else:
2> set the reference location for variable Ml1 and Thresh1, as specified below, as referenceLocation1 in reportConfigNR for this event.
1> if epochTime2 is present in reportConfigNR for this event:
2> consider the reference location of the candidate is moving;
2> determine the reference location for variable Ml2 and Thresh2, as specified below, based on referenceLocation2 at the epochTime2 as defined within reportConfigNR for this event and the candidate’s satellite ephemeris.
1> else:
2> set the reference location for variable Ml2 and Thresh2, as specified below, as referenceLocation2 in reportConfigNR for this event.
1>	consider the entering condition for this event to be satisfied when both condition D2-1 and condition D2-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition D2-3 or condition D2-4, i.e. at least one of the two, as specified below, are fulfilled;
Inequality D2-1 (Entering condition 1)

Inequality D2-2 (Entering condition 2)

Inequality D2-3 (Leaving condition 1)

Inequality D2-4 (Leaving condition 2)

The variables in the formula are defined as follows:
Ml1 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation1 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris.
Ml2 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation2 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris
[bookmark: _Hlk158722955]Hys is the hysteresis parameter for this event (i.e. hysteresisLocation as defined within reportConfigNR for this event).
Thresh1 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference1, from a moving reference location configured with parameter referenceLocation1 within reportConfigNR for this event.
Thresh2 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference2, from a moving reference location configured with parameter referenceLocation2 within reportConfigNR for this event.
Ml1 is expressed in meters.
Ml2 is expressed in the same unit as Ml1.
Hys is expressed in the same unit as Ml1.
Thresh1 is expressed in the same unit as Ml1.
Thresh2 is expressed in the same unit as Ml1.
Editor's Note: FFS whether location-based conditional handover (condEventD2) applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.

Second change
	NTN-Config field descriptions

	EphemerisInfo
This field provides satellite ephemeris either in format of position and velocity state vector or in format of orbital parameters. This field is excluded when determining changes in system information, i.e. changes to ephemerisInfo should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	epochTime
Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point when this field is provided in an NTN cell and the gNB when this field is provided in a TN cell. If this field is absent for the serving cell, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case ofIf included in ServingCellConfigCommon for handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.



[bookmark: _Toc156130557][bookmark: _Toc60777350]Third change
–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO, CPA or CPC event or of an L2 U2N relay measurement reporting event. For events labelled AN with N equal to 1, 2 and so on, measurement reporting events and CHO, CPA or CPC events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell;
Event D1:	Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 becomes shorter than configured threshold distanceThreshFromReference2;
CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;
CondEvent A4: Conditional reconfiguration candidate becomes better than absolute threshold where condEventA4 can also be used for current PSCell (i.e., in case it is configured as candidate PSCell for CondEvent A4 evaluation) for CHO with candidate SCG(s) case;
CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
CondEvent D1: Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2;
CondEvent D2: Distance between UE and a moving reference location determined based on referenceLocation1of a serving cell becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a moving reference location determined based on referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2, at least one reference location is moving;
[bookmark: _Hlk87969184]CondEvent T1: Time measured at UE becomes more than configured threshold t1-Threshold but is less than t1-Threshold + duration;
Event X1:	Serving L2 U2N Relay UE becomes worse than absolute threshold1 AND NR Cell becomes better than another absolute threshold2;
Event X2:	Serving L2 U2N Relay UE becomes worse than absolute threshold;
For event I1, measurement reporting event is based on CLI measurement results, which can either be derived based on SRS-RSRP or CLI-RSSI.
Event I1:	Interference becomes higher than absolute threshold.
The reporting events concerning Aerial UE altitude are labelled HN with N equal to 1 and 2. Additionally, the reporting events concerning Aerial UE altitude and the neighboring cell measurements simultaneously are labelled AMHN with M equal to 3, 4, 5 and N equal to 1, 2.
Event H1:	Aerial UE altitude becomes higher than a threshold;
Event H2:	Aerial UE altitude becomes lower than a threshold.
Event A3H1:	Neighbour becomes offset better than SpCell and the Aerial UE altitude becomes higher than a threshold.
Event A3H2:	Neighbour becomes offset better than SpCell and the Aerial UE altitude becomes lower than a threshold.
Event A4H1:	Neighbour becomes better than threshold1 and the Aerial UE altitude becomes higher than a threshold2.
Event A4H2:	Neighbour becomes better than threshold1 and the Aerial UE altitude becomes lower than a threshold2.
Event A5H1:	SpCell becomes worse than threshold1 and neighbour becomes better than threshold2 and the Aerial UE altitude becomes higher than a threshold3.
Event A5H2:	SpCell becomes worse than threshold1 and neighbour becomes better than threshold2 and the Aerial UE altitude becomes lower than a threshold3.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...,
    [[
    useAutonomousGaps-r16            ENUMERATED {setup}                OPTIONAL   -- Need R
    ]]

}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,
        condEventA4-r17                  SEQUENCE {
            a4-Threshold-r17                 MeasTriggerQuantity,
            hysteresis-r17                   Hysteresis,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventD1-r17                  SEQUENCE {
            distanceThreshFromReference1-r17 INTEGER(0.. 65525),
            distanceThreshFromReference2-r17 INTEGER(0.. 65525),
            referenceLocation1-r17           ReferenceLocation-r17,
            referenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        },
        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            referenceLocation1-r18           ReferenceLocation-r17,
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger,
			epochTime1-r18					 EpochTime-r17                           OPTIONAL,  -- Need R
			epochTime2-r18					 EpochTime-r17                           OPTIONAL,  -- Need R

        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}

…omitting…

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

	CondTriggerConfig field descriptions

	a3-Offset
Offset value(s) to be used in NR conditional reconfiguration triggering condition for cond event a3. The actual value is field value * 0.5 dB.

	a4-Threshold
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR conditional reconfiguration triggering condition for cond event a4.

	a5-Threshold1/ a5-Threshold2
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR conditional reconfiguration triggering condition for cond event a5. In the same condeventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	condEventId
Choice of NR conditional reconfiguration event triggered criteria.

	distanceThreshFromReference1, distanceThreshFromReference2
Distance from a fixed reference location configured with referenceLocation1 or referenceLocation2 or a moving reference location determined by the UE based on referenceLocation1 or referenceLocation2. Each step represents 50m.

	duration
This field is used for defining the leaving condition T1-2 for conditional HO event condEventT1. Each step represents 100ms.

	epochTime1, epochTime2
Indicates the time reference of referenceLocation1 and referenceLocation2, respectively. This field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell.

	nesEvent
Indicates the event is a NES-specific CHO event and the event is only considered to be satisfied if indication from lower layers is received indicating the applicability of NES-specific CHO event and the related entry condition(s) is fulfilled. This field can only be configured for condEventA3, condEventA4 or condEventA5.

	referenceLocation1, referenceLocation2
Reference locations used for condEventD1 and condEventD2. The referenceLocation1 is associated to serving cell and referenceLocation2 is associated to candidate target cell.

	t1-Threshold
The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to execute the conditional reconfiguration evaluation.




Option 2 
First change
5.5.4.15a	CondEvent D2 (Distance between UE and a moving referenceLocation1 reference location of a serving cell is above threshold1 and distance between UE and a moving referenceLocation2 reference location of a candidate is below threshold2, at least one reference location is moving)
The UE shall:
1> if movingReferenceLocation is present in SIB19:
2> consider the reference location of the serving cell is moving;
2> determine the reference location for variable Ml1 and Thresh1, as specified below, based on movingReferenceLocation and the serving cell’s satellite ephemeris in SIB19.
1> else if referenceLocation1 in reportConfigNR for this event is present:
2> set the reference location for variable Ml1 and Thresh1, as specified below, as referenceLocation1 in reportConfigNR for this event.
1> if epochTime is present in measObjectNR for this event:
2> consider the reference location of the candidate is moving;
2> determine the reference location for variable Ml2 and Thresh2, as specified below, based on referenceLocation2 in reportConfigNR for this event that is associated to the epochTime and the candidate’s satellite ephemeris.
1> else:
2> set the reference location for variable Ml2 and Thresh2, as specified below, as referenceLocation2 in reportConfigNR for this event.
1>	consider the entering condition for this event to be satisfied when both condition D2-1 and condition D2-2, as specified below, are fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition D2-3 or condition D2-4, i.e. at least one of the two, as specified below, are fulfilled;
Inequality D2-1 (Entering condition 1)

Inequality D2-2 (Entering condition 2)

Inequality D2-3 (Leaving condition 1)

Inequality D2-4 (Leaving condition 2)

The variables in the formula are defined as follows:
Ml1 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation1 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris.
Ml2 is the distance between UE and a moving reference location for this event, not taking into account any offsets. The moving reference location is determined based on referenceLocation2 as defined within reportConfigNR for this event and the corresponding epoch time and satellite ephemeris
Hys is the hysteresis parameter for this event (i.e. hysteresisLocation as defined within reportConfigNR for this event).
Thresh1 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference1, from a moving reference location configured with parameter referenceLocation1 within reportConfigNR for this event.
Thresh2 is the threshold for this event defined as a distance, configured with parameter distanceThreshFromReference2, from a moving reference location configured with parameter referenceLocation2 within reportConfigNR for this event.
Ml1 is expressed in meters.
Ml2 is expressed in the same unit as Ml1.
Hys is expressed in the same unit as Ml1.
Thresh1 is expressed in the same unit as Ml1.
Thresh2 is expressed in the same unit as Ml1.
Editor's Note: FFS whether location-based conditional handover (condEventD2) applies only to moving cells or a combination of moving and quasi-Earth fixed cells for the choice of source and target cells.

Second change
[bookmark: _Toc156130282]–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    distanceThresh-r17                       INTEGER(0..65525)                               OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17              NTN-NeighCellConfigList-r17                     OPTIONAL,       -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ...,
    [[
    ntn-NeighCellConfigListExt-v1720         NTN-NeighCellConfigList-r17                     OPTIONAL        -- Need R
    ]],
    [[
    movingReferenceLocation-r18              ReferenceLocation-r17                           OPTIONAL,       -- Need R
    satSwitchWithReSync-r18                  SatSwitchWithReSync-r18                         OPTIONAL        -- Need R
    ]]

}

NTN-NeighCellConfigList-r17 ::=          SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

NTN-NeighCellConfig-r17 ::=              SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17                                  OPTIONAL,       -- Need R
    carrierFreq-r17                          ARFCN-ValueNR                                   OPTIONAL,       -- Need R
    physCellId-r17                           PhysCellId                                      OPTIONAL        -- Need R
}

SatSwitchWithReSync-r18 ::=              SEQUENCE {
    ntn-Config-r18                           NTN-Config-r17,
    t-ServiceStart-r18                       INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    ssb-TimeOffset-r18                       INTEGER (0..159)                                OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. Each step represents 50m. This field is only present in an NTN cell.

	movingReferenceLocation
Reference location of the serving cell of an NTN Earth moving system at a time reference. It is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20], and in location-based conditional event for conditional handover. The time reference of this field is indicated by epochTime in ntn-Config of the serving cell. This field is excluded when determining changes in system information, i.e., changes to movingReferenceLocation should neither result in system information change notifications nor in a modification of valueTag in SIB1. This field is only present in an NTN cell.

	ntn-Config
Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and epoch. In a TN cell, this field is only present in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.

	ntn-NeighCellConfigList, ntn-NeighCellConfigListExt
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. This set includes all elements of ntn-NeighCellConfigList and all elements of ntn-NeighCellConfigListExt. If ntn-Config is absent for an entry in ntn-NeighCellConfigListExt, the ntn-Config provided in the entry at the same position in ntn-NeighCellConfigList applies. Network provides ntn-Config for the first entry of ntn-NeighCellConfigList. If the ntn-Config is absent for any other entry in ntn-NeighCellConfigList, the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies.

	referenceLocation
Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. This field is only present in an NTN cell.

	satSwitchWithReSync
Provides parameters for the target satellite required to perform satellite switch with re-synchronization. This field is only present in an NTN cell and its presence indicates that satellite switch without PCI change is supported in the cell.

	t-Service
Indicates the time information on when a cell provided via NTN system is going to stop serving the area it is currently covering. This field applies for both service link switches in NTN quasi-Earth fixed system and feeder link switches for both NTN quasi-Earth fixed and Earth moving system. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field. The reference point for t-Service is the uplink time synchronization reference point of the cell. This field is only present in an NTN cell.



	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.

	t-ServiceStart
Indicates the time information on when the target satellite is going to start serving the area currently covered by the serving satellite. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1st January 1900 (midnight between Sunday, December 31, 1899, and Monday, January 1, 1900). The exact start time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.



Third Change
	NTN-Config field descriptions

	EphemerisInfo
This field provides satellite ephemeris either in format of position and velocity state vector or in format of orbital parameters. This field is excluded when determining changes in system information, i.e. changes to ephemerisInfo should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	epochTime
Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling, the EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. For serving cell, the field sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is received. The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point when this field is provided in an NTN cell and the gNB when this field is provided in a TN cell. If this field is absent for the serving cell, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case ofIf included in ServingCellConfigCommon for handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.



Fourth change
–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO, CPA or CPC event or of an L2 U2N relay measurement reporting event. For events labelled AN with N equal to 1, 2 and so on, measurement reporting events and CHO, CPA or CPC events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell;
Event D1:	Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 becomes shorter than configured threshold distanceThreshFromReference2;
CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;
CondEvent A4: Conditional reconfiguration candidate becomes better than absolute threshold where condEventA4 can also be used for current PSCell (i.e., in case it is configured as candidate PSCell for CondEvent A4 evaluation) for CHO with candidate SCG(s) case;
CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
CondEvent D1: Distance between UE and a reference location referenceLocation1 becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location referenceLocation2 of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2;
CondEvent D2: Distance between UE and a reference location of a serving cell becomes larger than configured threshold distanceThreshFromReference1 and distance between UE and a reference location of conditional reconfiguration candidate becomes shorter than configured threshold distanceThreshFromReference2, at least one reference location is moving;
CondEvent T1: Time measured at UE becomes more than configured threshold t1-Threshold but is less than t1-Threshold + duration;
Event X1:	Serving L2 U2N Relay UE becomes worse than absolute threshold1 AND NR Cell becomes better than another absolute threshold2;
Event X2:	Serving L2 U2N Relay UE becomes worse than absolute threshold;
For event I1, measurement reporting event is based on CLI measurement results, which can either be derived based on SRS-RSRP or CLI-RSSI.
Event I1:	Interference becomes higher than absolute threshold.
The reporting events concerning Aerial UE altitude are labelled HN with N equal to 1 and 2. Additionally, the reporting events concerning Aerial UE altitude and the neighboring cell measurements simultaneously are labelled AMHN with M equal to 3, 4, 5 and N equal to 1, 2.
Event H1:	Aerial UE altitude becomes higher than a threshold;
Event H2:	Aerial UE altitude becomes lower than a threshold.
Event A3H1:	Neighbour becomes offset better than SpCell and the Aerial UE altitude becomes higher than a threshold.
Event A3H2:	Neighbour becomes offset better than SpCell and the Aerial UE altitude becomes lower than a threshold.
Event A4H1:	Neighbour becomes better than threshold1 and the Aerial UE altitude becomes higher than a threshold2.
Event A4H2:	Neighbour becomes better than threshold1 and the Aerial UE altitude becomes lower than a threshold2.
Event A5H1:	SpCell becomes worse than threshold1 and neighbour becomes better than threshold2 and the Aerial UE altitude becomes higher than a threshold3.
Event A5H2:	SpCell becomes worse than threshold1 and neighbour becomes better than threshold2 and the Aerial UE altitude becomes lower than a threshold3.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...,
    [[
    useAutonomousGaps-r16            ENUMERATED {setup}                OPTIONAL   -- Need R
    ]]

}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,
        condEventA4-r17                  SEQUENCE {
            a4-Threshold-r17                 MeasTriggerQuantity,
            hysteresis-r17                   Hysteresis,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventD1-r17                  SEQUENCE {
            distanceThreshFromReference1-r17 INTEGER(0.. 65525),
            distanceThreshFromReference2-r17 INTEGER(0.. 65525),
            referenceLocation1-r17           ReferenceLocation-r17,
            referenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        },
        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            referenceLocation1-r18           ReferenceLocation-r17,		OPTIONAL,   -- Need R
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger
        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}

…omitting…

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

	CondTriggerConfig field descriptions

	a3-Offset
Offset value(s) to be used in NR conditional reconfiguration triggering condition for cond event a3. The actual value is field value * 0.5 dB.

	a4-Threshold
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR conditional reconfiguration triggering condition for cond event a4.

	a5-Threshold1/ a5-Threshold2
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR conditional reconfiguration triggering condition for cond event a5. In the same condeventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	condEventId
Choice of NR conditional reconfiguration event triggered criteria.

	distanceThreshFromReference1, distanceThreshFromReference2
Distance from a fixed reference location configured with referenceLocation1 or referenceLocation2 or a moving reference location determined by the UE based on referenceLocation1 or referenceLocation2. Each step represents 50m.

	duration
This field is used for defining the leaving condition T1-2 for conditional HO event condEventT1. Each step represents 100ms.

	nesEvent
Indicates the event is a NES-specific CHO event and the event is only considered to be satisfied if indication from lower layers is received indicating the applicability of NES-specific CHO event and the related entry condition(s) is fulfilled. This field can only be configured for condEventA3, condEventA4 or condEventA5.

	referenceLocation1, referenceLocation2
Reference locations used for condEventD1 and condEventD2. The referenceLocation1 is associated to serving cell and referenceLocation2 is associated to candidate target cell.

	t1-Threshold
The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to execute the conditional reconfiguration evaluation.





TP for P3
First change
[bookmark: _Hlk158649653]5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure) or T420 expiry (Path switch failure)
The UE shall:
1>	if T304 of the MCG expires; or
1> if T420 expires; or,
1> if the target L2 U2N Relay UE (i.e., the UE indicated by targetRelayUE-Identity in the received RRCReconfiguration message containing reconfigurationWithSync indicating path switch as specified in 5.3.5.5.2) changes its serving PCell before path switch:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
2> release rach-LessHO if configured; 
2> release the uplink grant in cg-NTN-RACH-Less-Configuration if configured;
2>	if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to clause 5.3.10.3:
3>	reset MAC for the target PCell and release the MAC configuration for the target PCell;
3>	for each DAPS bearer:
4>	release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the target PCell;
4>	reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
3>	for each SRB:
4>	if the masterKeyUpdate was not received:
5>	configure the PDCP entity for the source PCell with state variables continuation as specified in TS 38.323 [5];
4>	release the PDCP entity for the target PCell;
4>	release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the target PCell;
4>	trigger the PDCP entity for the source PCell to perform SDU discard as specified in TS 38.323 [5];
4>	re-establish the RLC entity for the source PCell;
3>	release the physical channel configuration for the target PCell;
3>	discard the keys used in target PCell (the KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key), if any;
3>	resume suspended SRBs in the source PCell;
3>	for each non-DAPS bearer:
4>	revert back to the UE configuration used for the DRB or multicast MRB in the source PCell, includes PDCP, RLC states variables, the security configuration and the data stored in transmission and reception buffers in PDCP and RLC entities ;
3>	revert back to the UE measurement configuration used in the source PCell;
3>	store the handover failure information in VarRLF-Report as described in the clause 5.3.10.5;
3>	initiate the failure information procedure as specified in clause 5.7.5 to report DAPS handover failure.
2>	else:
3>	revert back to the UE configuration used in the source PCell;
3>	if the associated T304 was not initiated upon cell selection performed while timer T311 was running, as defined in clause 5.3.7.3:
4>	store the handover failure information in VarRLF-Report as described in the clause 5.3.10.5;
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7.
NOTE 1:	In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.
1>	else if T304 of a secondary cell group expires:
2>	if MCG transmission is not suspended:
3>	release dedicated preambles provided in rach-ConfigDedicated, if configured;
3>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated, if configured;
3>	initiate the SCG failure information procedure as specified in clause 5.7.3 to report SCG reconfiguration with sync failure, upon which the RRC reconfiguration procedure ends;
2>	else:
3>	if the UE is in NR-DC:
4>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
3>	else (the UE is in (NG) EN-DC):
4>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
1>	else if T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2>	reset MAC;
2>	perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.
NOTE 2:	In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.

